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Production of short-lived neutron-rich beams for
hadron therapy
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Hadron therapy with light ion beams is gaining momentum due to the possibility to treat tumors that are
resistant to chemotherapy and radiotherapy. In addition, hadron therapy is the preferred choice of treatment
for tumors that are inoperable due to their vicinity to vital organs.
The main advantages of charge particle therapy compared to conventional X-ray radiotherapy are related to
the possibility to target the tumor site with higher precision, both longitudinally and radially.
The high precision of the dose deposition requires also a high accuracy that is presently hindered by limited
dose monitoring capabilities.
One of the approaches towards improving dose monitoring involves the use of radioactive ion beams that
expose the dose distribution by the decay radiation after stopping in the tissue.
Another advantage of using specific short-lived isotopes, such as Li-8 and He-8, is the beta delayed alpha emis-
sion that is expected to increase even further the dose delivery at the tumor. He-8 has an additional feature
of a single gamma emission in 84% of the decays.
There are different production schemes for radioactive ion beams based on either isotope separation on-line
(ISOL), or on In-flight production and separation, or combinations of the two. The main advantages and disad-
vantages of the production in various scenarios will be discussed in detail. A kinematic advantage originating
from the In-flight production and separation of neutron-rich beams will be presented.
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